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Herley: Microwave Attenuator: Series 349 and 349H

Series 349 and 349H Octave-Band 11 Bit Digital PIN Diode

Attenuators

—‘
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Applicaion Notes for Microwave Attenuator

The Series 349 and 349H programmable attenuators provide greater than
octave-band performance and wide programming flexibility in compact
rugged packages. Attenuation ranges up to 80 dB are available with
attenuation increments as low as 0.03 dB.

Each Series 349 and 349H unit is an integrated assembly of a balanced
PIN diode attenuator and a driver circuit consisting of a PROM, a D/A
converter and a current-to-woltage converter. See Figure 1. This
arrangement provides a high degree of accuracy and repeatability and
preserves the inherent monotonicity of the attenuator.

SERIES 349

The maximum programmable attenuation range in every band except the
8.0-18.0 GHz frequency range is 80 dB. Attenuators limited in range to 64
dB exhibit switching times less than 500 nsec while the 80 dB units
switch in less than 2 psec.

SERIES 349H

If even faster switching of 64 dB units is required,

GMC offers its Series 349H attenuators. These units
switch in less than 300 nsec with essentially the same
performance specifications as the 64 dB Series 349
units.

All the attenuators are available with either a strobe/
latch or a non-linear current or wltage controlled
attenuation capability. Refer to the Available Options
table and the Notes following the Pin Functions table.
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64 or 80 dB range

.03 dB resolution

Binary or BCD programming
Guaranteed monotonicity
Frequency range: 0.75 to 18 GHz
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Fig. 1-Series 349 and 349H block aiagram
PERFORMANCE CHARACTERISTICS: SERIES 349
MAX. FLATNESS (xdB)
FREQUENCY MAX. MAX AT MEAN ATTENUATION LEVELS
MODEL RANGE INSERTION VSWR UP TO
GHz LOSS(dB)
10 dB 20 dB 40 dB 60 dB 4) 80 dg(1)
3491-64 |1.0-2.0 1.6 15 0.3 1.0 1.5 1.6 1.9
3491-80 |75 -2.25(2) 1.7 2.0 0.5 1.4 3.0 3.5 3.8
349264 |2.0-4.0 1.8 1.5 0.3 1.0 1.5 1.6 1.9
3492-80 |1 54.5() 1.9 2.0 0.5 1.4 3.0 35 3.8
349364 |2.65.2 2.0 1.6 0.3 1.0 1.5 1.6 1.9
3493-80 |1 95.5.85(2) 2.1 2.1 0.5 1.4 3.0 3.5 3.8
3494.64 |4.0-8.0 2.4 1.7 0.3 1.0 1.5 1.6 1.9
3494-80 |3 0.9.0(2) 2.5 2.2 0.5 1.4 3.0 35 3.8
349564 |5.0-10.0 2.6 1.7 0.5 1.0 1.5 1.6 1.9
3495-80 |3 75_11.25(2) 2.7 2.2 0.7 1.4 3.0 35 3.8
3496-64 |6.0-12.0 2.7 1.8 0.7 1.0 1.5 1.6 1.9
3496-80  |4.5.13.5(2) 2.8 2.2 0.9 1.5 3.0 35 3.8
8.0-18.0 3.003) 1.8(3) 0.7 1.0 1.5 1.6 -
3498-64
6.0-18.0(2) 3.00) 1.8(3) 0.9 1.5 3.0 3.5 -
PERFORMANCE CHARACTERISTICS: SERIES 349H
MAX. FLATNESS (A+dB)
FREQUENCY MAX. MAX AT MEAN ATTENUATION LEVELS
MODEL RANGE INSERTION VSWR UP TO
GHz LOSS(dB)
10 dB 20 dB 40 dB 60 dB (4)
1.0-2.0 1.6 15 0.5 1.0 1.5 1.6
3491H-64
0.75 - 2.25(2) 1.7 2.0 0.7 1.6 3.0 35
2.0-4.0 1.8 15 0.5 1.0 15 1.6
3492H-64
1.5-4.5(2) 1.9 2.0 0.7 1.6 3.0 35
2.6-5.2 2.0 1.6 0.5 1.0 1.5 1.6
3493H-64
1.95-5.85(2) 2.1 2.1 0.7 1.6 3.0 35
4.0-8.0 2.4 1.7 0.5 1.0 1.5 1.6
3494H-64
3.0-9.02) 2.5 2.2 0.7 1.6 3.0 35
5.0 - 10.0 2.6 1.7 0.7 1.0 1.5 1.6
3495H-64
3.75 -11.25(2) 2.7 2.2 0.9 1.6 3.0 3.5
6.0-12.0 2.7 1.8 0.7 1.0 1.5 1.6
3496H-64
4.5-13.5(2) 2.8 2.2 0.9 1.6 3.0 3.5
8.0-18.0 3.003) 1.8(3) 0.7 1.0 1.5 1.6
3498H-64
6.0-18.0(2) 3.00) 1.803) 0.9 1.6 3.0 3.5
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1) Applicable only to 80 dB versions.
2) Specifications for the extended frequency ranges are typical
3) Except from 16-18 GHz where insertion loss is 4.2 dB max. and VSWR is 2.2.
4) Flatness specification, at 64 dB level is £0.2dB higher than at 60 dB level

Series 349 and 349H Specifications

AT
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349(x)-64, 349(x)H-64...................
Accuracy of Attenuation
0t030dB......cceieiiiiiiiiiiieeeeeeeeee
>30t050dB......cuuiiiiiiiiiiiiieeeeeenen
>50t064 dB.......ceeviiiiiiiiiiiieeeenen
>64t080dB.......cueiiiiiiiiiiiiieeeenen
Monotonicity............c...cccoeeiii.
Temperature Coefficient................

Power Handling Capability

Without Performance Degradation

3491, 3492H, 3498H...................

Herley: Microwave Attenuator: Series 349 and 349H

+0.5dB
+1.0dB
+1.5dB
+2.0dB
Guaranteed
+0.025 dB/ °C

10 mW cw or peak
1 mW cw or peak

100 mW cw or peak

Survival Power (from -40°C to +25°C;
see Fig. 2 for higher temperatures)

Allunits....coooveiiiie

Switching Time
349(X)H-64.....oovviiiieeen
349(X)-64 ...

349(X)80. ..o

Programming........cccoooevvnininicinieiennns

Minimum Attenuation Step(s)
Binary Units
349(x)-64, 349(x)H-64................
349(X)-80.....c i
BCD Units...........oooooiiiiiiiiies
Logic Input
Logic "O" (Bit Off).......cccvvvuvvernennne
Logic "I" (Bit ONn).....c.ccovvvvevineennn.
Logic Input Sink Current..............
Logic Input Source Current..............
Analog Input(s)
349(x)-64, 349(X)H-64.........coe.......
BA9(X)-80.... v,

Input Resistance..........................

Power Supply
Requirements...............

Power Supply
Rejection........ccccccc.......

1 W awerage 25W peak
(1 ysec max pulse width)

300 nsec max

550 nsec max

2 ysec max

Positive true binary
(standard) or BCD

(Option 1). For
complementary code, specify
Option 2.

0.03 dB
0.04 dB
0.10 dB

-0.3t0o +0.8 V
+2.0to +5.0V
0.3 pA max.

3 JAmax

0to 6.4V
Oto8V
10 K ohms

+12 to +15V, 120 mA

-12to -15V 50 mA

Less than 0.1 dB/wolt change
in either supply

ENVIRONMENTAL RATINGS

Operating Temperature
-40°C to + 85°C

Non-Operating

Temperature Range..... -54°C to + 100°C

Humidity........................ MIL-STD-202F, Method 103B, Cond. B
(96 hrs. at 95%)

Shock.........ccocevviiiiiinnnn. MIL-STD-202F, Method 213B, Cond. B
(75G, 6 msec)

Vibration........................ MIL-STD-202F, Method 204D, Cond. B
(.06" double amplitude or 15G,
whichever is less)

Altitude.......................... MIL-STD-202F, Method 105C, Cond. B
(50,000 ft.)

Temp. Cycling............... MIL-STD-202F, Method 107D, Cond. A,
5 cycles

ACCESSORIES FURNISHED
Mating power/logic connector
AVAILABLE OPTIONS

Option No Description

1 BCD programming (Binary is standard

2 Complementary programming
(logic "O" is Bit On)

4 Strobe latch for date input. Attenuator
responds to data input when logic "0"
is applied. Attenuator latched to data
input when logic "1" is applied.

7 Two SMA male RF connectors

G06 S\.Nitchir?g.sp(‘aed for analog inputis no longer than
with a digital input

10 One SMA male RF connector (J1) and
one SMA female RF connector (J2).
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Fig. 2-Series 348 and 348H, power deraling factor

(5) The Series 349 attenuators are 11-bit digital attenuators. In order to use this device with lesser number of bits (lower resolution), the user may
simply ground the logic pins for the lower order unused bots. For example, a Series 349 unit operating as an 8-bit unit would have Pin 15, Pin 1 and Pin
2 connected to ground. All other parameters remain unchanged.

(6) Switcjing speed for analog inputis 100 usec. typical. With Option G06 itis not longer than with a digital input.

DIMENSIONS AND WEIGHT
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J3 PIN FuNcTions (")
BINARY
PIN BDC
64 dB 80 dB
1 0.06 dB 0.08 dB 0.2dB
2 0.13dB 0.16 dB 0.4dB
3 Analog Input / Strobe Latch(2)(3)
4 GND
5 0.25 dB 0.31 dB 0.8 dB
¥ 6 0.5dB 0.63 dB 1dB
B2 £.03
_Fi_ _ ,@ 20.8) 7 1dB 1.25dB  |2dB
rn 8 2dB 2.5dB 4 dB
J38(9,7) FOR SMA FEMALE (TYF) LE. +
.50{12,7) FOR SMA MALE (TYF} 9 4 dB 5dB 8 dB
14— 2720 ——m
¢ (a8) E r 69.1) | P 10 8 dB 10 dB 10 dB
—l-g y 11 |16dB 20 dB 20 dB
'* 1o O - f T 12 |32dB  |40dB 40 dB
1.400 I 1720 opu 13 +12to+15V
135,6) = 437
14 -12to-15V
? [* J2 LA i‘B. 15 0.03 dB 0.04 dB 0.1dB
/;sr B -
1.00 +.03 .38(9.7) FOR SMA FEMALE (TYP)
RF CONN JI (76.2) * S0{12,7) FOR SMA MALE (TYP)
gm. FEMALE
X e
e

Ly L

}

TE_I .
(10.4)

—= / i
MOUNTING SURFACE

ITT CANNON DA-15F OR EQUIV. WITH
0110551 JACKPOSTS. MATING CONNECTOR FURNISHED.

Series 349, 349H
Wt: 4 oz (113 gm) approx.

MODEL DIM "A" | DIM "B" | DIM "C" | DIM "D" | DIM "E" | DIM "F"*
3491, .58 42 2.56+.03 .56 1.53 .34
3491H (14,7) | (10,7) (65,0) (14,2) | (38,9) (8,6)
3492,93, .30 14 2.00+.03 .50 1.29 .34
3492H,93H (7,6) (3,6) (50,8) (12,7) | (32,8) (8,6)
3494,95,96, .30 14 2.00+.03 .75 1.19 .34
3494H,95H,96H | (7,6) (3,6) (50,8) (19,1) | (30,2) (8,6)
3498, .30 14 2.00+.03 .75 1.00 .34
34498H (7,6) (3,6) (50,8) (19,1) | (25,4) (8,6)
Notes:

1. The Series 349 attenuators are 11-bit digital attenuators. In order to use this device with lesser number of bits (lower resolution), the user
may simply ground the logic pins for the lower order unused bits. For example, a Series 349 unit operating as an 8-bit unit would have Pin 15,
Pin 1 ansd Pin 2 connected to ground. All other parameters remain unchanged.

2. Normally supplied as an Analog input. Leave pin open if analog inputis not used. Optionally available as a strobe latch function for input data.

3. Pin 3 is available to apply a current or voltage to control the attenuator in a non-linear fashion.

H
Contact us

Herley - General Microwave specializes in developing and producing customized microwave components and millimeter wave products for the defense

herley.com/index cfm?act=product&prd=122&printable=1 4/5


http://www.herley-contact-us.com/contact-us/
http://www.herley.com/index.cfm?act=companies_Farmingdale_products
http://www.herley.com/index.cfm?act=prodsforfamily&fam=18

13-12-2 Herley: Microwave Attenuator: Series 349 and 349H
and aerospace industries as well as for non-defense applications such as communication systems. Herley General Microwave produces the industry
standard General Microwave line of off-the-shelf catalog RF components. If you are looking for a solid state power amplifier, microwave synthesizer or
other microwave oscillators, microwave receiver, microwave switch, microwave attenuator, microwave limiter, microwave phase shifter, or microwave 1Q
vector modulator; we can produce components meeting your requirements at a very competitive price. We also produce high quality customized
integrated microwave assemblies such as up and down converters, DLVAs, beam forming networks, front ends, or switched bank filters, that can be
used in a wide variety of demanding applications. Herley General Microwave (HGMI), a subsidiary of Herley Industries provides solutions for electronic
warfare systems, phased arrayradar systems, electronic warfare simulators, test equipment and test systems and other defense and non-defense
systems. We look forward to working with you, so please contact us today.
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